INTRODUCTION
The subject of molecular dynamics is concerned with the microscopic, molecular mechanism of elementary chemical reactions (Ref. 1) . Fundamental details of the intimate process of reaction via collision of atoms and molecules can be provided from experiments which make use of the crossed molecular beam method. Typically, measurements are made of the angular and recoil velocity distributions of the nascent products of a binary molecular reaction, from which a number of important features of the intermolecular potential energy hypersurface can be deduced fairly directly.
At the previous IUPAC Congress the author reviewed the mutual interplay of theory with experiment in the field of molecular reaction dynamics (Ref. 2) . The present paper is devoted to the presentation of a few case studies, examples of elementary reactions investigated by the crossed beam technique in the author's laboratory, which have been subjected to detailed theoretical-computational analysis.
RESULTS
The first of these examples consists of a precise quantitative measurement of the translational energy dependence of the total reaction cross section for a direct-mode, rebound reaction, Rb + ICH 3 -+-Rb! + CH 3 (Ref. The fourth investigation deals with the reaction of metastable Hg atoms, i.e., Hg(6 3 P 0 ) + Br 2 + HgBr*(B 2 E+) + Br, observed in a crossed beam experimentvia the chemiluminescence of the HgBr* productat 500 nm (Ref. 14) . The cross section is smaller by more than an order of magnitude than that reported in the literature for the analogous reaction with Hg(6 3 P2 ) atoms. This difference in reactivity is apparently a spin-orbit effect, suggesting a potential energy barrier for the 3 P 0 reaction which is absent for the 3 P 2 case.
The final example consists of a series of bimolecular beam reactions of atomic nitrogen (Ref. 
CONCLUDING REMARKS
This paper has reviewed a few examples of elementary chemical reactions studied recently by the author and his co-workers by means of the crossed molecular beam technique, Due to considerations of brevity, it has, unfortunately, been impractical to refer to the many significant contributions of other molecular beam laboratories around the world. It should be emphasized, however, that molecular beam chemistry is an activity now being actively pursued in many laboratories scattered throughout IUPAC-land, and the combined knowledge derived from such molecular dynamics studies is of great value in providing an understanding of the microscopic mechanism of elementary chemical reactions.
